Effect of GSK-3 inhibitor on the proliferation of multipotent male germ line stem cells (mGSCs) derived from goat testis.
The glycogen synthase kinase 3 (GSK3) inhibitor, 6-bromoindirubin-3'-oxime (BIO), is a key regulator of many signaling pathways to maintain pluripotency of human and mouse embryonic stem cells (ESCs). However, the effect of BIO on derivation of dairy goat male germline stem cells (mGSCs) remains unclear. The objectives of this study were to investigate whether BIO influences derivation of dairy goat mGSCs. Dairy goat mGSCs were cultured in mTeSR containing BIO medium and its effects on the proliferation ability of goat mGSCs (derived from goats ≤2 mo of age) were evaluated by 5-Bromo-2-deoxyuridine (BrdU) incorporation and alkaline phosphatase (AP) staining. Furthermore, its effects on maintenance of the undifferentiated state of mGSCs in late passages of cultures, as well as the capacity of mGSCs to differentiate into embryoid bodies (EBs) were examined. The presence of BIO increased the mitosis index and the number of AP positive colonies, as well as expression of pluripotent markers, Oct4, Nanog, Sox2, C-myc, Klf4, E-cadherin, and the proliferative markers, Pcna and C-myc. In contrast, there was no significant change in expression of apoptosis markers, P53, P21 and cyclin-related genes (Cyclin A, CDK2, Cyclin D1), as determined by RT-PCR analysis. When mGSCs were cultured in mTeSR medium containing BIO, EBs were formed, which were capable of further differentiating into various cell types found in the three embryonic germ layers, as determined by immunofluorescence and/or histologic staining. In conclusion, adding BIO to cultures BIO significantly promoted establishment of goat mGSC colonies and maintained their undifferentiated state.